This report covers the design and production of a video tape for testing low bit rate motion codecs. It is part of a program for comparative evaluation of motion codecs used for teleconferencing at a wide range of bit rates. The specific purpose of the tape is to provide pictorial material which may occur during both government and commercial teleconferences and related applications which simultaneously stress the capabilities of each codec sufficiently so that differences in performance will become apparent.
FOREWORD
Among the responsibilities assigned to the Office of the Manager, National Communications System, is the management of the Federal Telecommunication Standards Program. Under this program, the NCS, with the assistance of the Federal Telecommunication Standards Committee identifies, develops, and coordinates proposed Federal Standards which either contribute to the interoperabiiity of functionally similar Federal telecommunication systems or to the achievement of a compatible and efficient interface between computer and telecommunication systems. In developing and coordinating these standards, a considerable amount of effort is expended in initiating and pursuing joint standards development efforts with appropriate technical committees of the Electronics Industries Association, the American National Standards Institute. the International Organization for Standardization, and the International Telegraph and Telephone Consultative Committee of the International Telecommunication Union. This Technical Information Bulletin presents an overview of an effort which is contributing to the development of compatible Federal, national, and international standards in the area of Video Teleconferencing. It has been prepared to inform interested Federal activities of the progress of these efforts. Any comments, inputs or statements of requirements which could assist in the advancement of this work are welcome and should be addressed to:
Acoession For Office of the Manager -S-GRAI P National Communications System DTIC TAB Contracting Agency: DEFENSE COMMUNICATIONS AGENCY Contract Number -DCA100-87-C-0078
ATTN: NCS-TS
Task Order Number 87-007 which cover a variety of conditions. Their specific purpose is to
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1)
show alternative locations of videophone equipment in the office.
2) produce a video tape containing 9 brief scenes which cover a wide range of videophone locations and camera fields of view 3) stimulate thought to be sure that the m x 56/6 Kbit/s codec is designed for the most representative videophone scene(s).
In view of the rapid development of visual communications in
the Government and business world, it is neccssary to consider various office sizes and arrangements. It is assumed that in most cases the camera and monitor will be co-located to form a single unit. Three potential office layouts are shown
The layout shown on top is primarily applicable to a rather spaciou.s executive office.
There is plenty of room in front of the desk for a camera and mid-size monitor, either in a fixed location or on a movable pedestal. Normally, a fixed focal length lens will be adequate though in a few exceptional cases a remotely controlled zoom lens may be justified.
The middle layout shows the camera videophone terminal located directly on the desk. The tape consists of 9 scenes, covering the three different layouts described above. This analysis shows that, even though low bit rate video terminals will predominantly be used by a single person, their application for teleconferences with up to 6 participants will also be significant. The use of graphics will be very important.
Almost half of the graphics applications will prefer a resolution higher than the one obtainable in a basic videophone terminal.
This fact has been recognized by a number of codec manufacturers who provide an optional freeze frame mode featuring improved resolution. Instructional material such as still or moving graphics and -harts and computer generated displays form the mainstay of the visual information to be transmitted. However, it also is vital to be able to show the picture of the instruccor talking, writing, drawing and erasing on a board to create the psychologically important feeling of direct presence. If economically feasible, the program origination facility should have a very flexible setup employing several cameras, zoom capability, high resolution still graphics and high quality flexible audio.
Following are a few typical example of the many possible applications of distance learning. One comrfeature of most 3 -14 programs is the limited availability of funding.
Therefore it is necessary to minimize the cost of transmission facilitie-which makes the use of low data rate video codecs mandatory. This imposes no serious constraint since transmission of fast motion is not required to achieve the objectives of distance learning.
For several years the Federal Bureau of Investigation has been instructing local police departments in advanced law enforcement techniques, using a large variety of training materials. This service is provided without cost to the receiving department but constrained by the availability of local distribution facilities.
Since cable distribution is generally too limited, satellite services appear to be the most likely solution. Even if the police department does not have its own satellite receiver, another public institution such as a high school may be able to make its racilities available when needed.
The Federal Emergency Management Agency (FEMA) has been one of the first organizations to use low data rate video conferencing for training the population in hand-ing natural and man-made emergencies. Not surprising, the first use of this medium was in Alaska where it was propagated by means of satellite circuits. The preparation of the test tape for subjective testing of 64Kbps video codecs was mainly based on the previous experience described in Section 2 of this report.
It is understood that the number of 64 Kbps is not an absolute limit but only an approximate guideline.
A large portion of the material prepared for this program will also be usable at much higher data rates. Since the test tape is to be used for subjective comparison of equipments by a jury, the fatigue factor must be taken into account. The tape must be as all-encompassing as possible without becoming too long. In the area of live teleconferencing material, several of the videophone scenes described previously in paragraph 3.2 were added.
These scenes were the ones deemed most typical in the applications survey. It must be noted that the motion of the person at the desk sometimes is more lively than in other scenes with limited motion, but there is no reason to exert undue restraint. It is the main purpose of the test tape to stress the capabilities of each codec at least to its performance limit and such scenes make sure that this objective will be reached.
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SECTION 5 -TAPE EDITING
General Layout
The video codec test tape produced in this program is a porcion of a family of tapes applicable to the testing of all video codecs. Therefore it is divided into three distinct parts two of which are equally useful for low and high bit rate codecs. The lengths of each part are in approximate proportion to the amount of each type of material when averaged over the anticipated usage of low bit rate codecs. The results showed no significant effect caused by monitor performance, thus this feature could be safely eliminated.
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A special sequence had previously been repeated three times following an extended interval at the end of the tape. This was done to make it possible to artificially insert three different known amounts of bit errors into the transmitted data stream and to evaluate their effect. This feature is very usefiil f -.. ert codec evaluation but it is not necessary to insert special test sequences. Any portion of the tape can be used for this purpose, as a matter of fact, for a thorough investigation it may be desireable to study the influence of errors on different types of pictorial material.
A new feature of the videophone scenes included in Part C of the test tape is the presence of audio. Experience has shown that in any teleconference the audio performance is very important and often presents a major problem. However, the audio on the test tape is not intended to test audio system performance since subjective "side-by-side" comparison of two audio signals is not possible. Conventional objective test methods would have to be used. Audio has been included because of its potential influence on video. Since at low codec bit rates a considerable percentage of the available bits must be devoted to audio, the efficiency of the audio encoding technique will have a noticeable effect on video performance.
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5.2
Final Edited Scenario
The final tape scenario is presented on Tables 5-1 to 5-3.
The source of most material is Center City Video (CCV), with still graphics originating either in the studio or in electronic equipment.
The approximate total test sequence durations are as follows:
Part A -4 minutes, Part B -8 minutes, Part C -9 minutes. The addition of scoring intervals and titles brings the overall length of all three parts of just under 30 minutes which is in accordance with the original objective.
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